ABSTRACT
INTRODUCTION
Storage losses due to attack by insects cause a severe loss to small scale farmers in developing countries who rely on the stored cereals and legumes throughout the storage period to feed their families (Kestenholz 2001) . There is an increasing dichotomy between the demands of the first world for quality food uncontaminated by insecticidal residues, and desperate need of third-world populations to maintain and protect their harvested grain from the deprivations of insects, so as to maintain a minimum level of food security (Donahaye 2000) . In most developing countries, grain legumes are subject to attack of many insect pests especially at the small-scale farmer or trader level where storage conditions are usually inadequate to prevent or reduce insect attack (Rajapakse et al. 1998) . Among insect of stored pulses, Callosobruchus maculatus F. is most destructive pest. During storage 100% seed infested and damaged by C. maculatus after 3-4 months was recorded in African countries (Osman et al. 1991 , Thomas and Gasper 1994 , Liuzhu 1998 . Synthetic chemical control of stored product insect pests including C. maculatus has been the most efficient and effective means for protection of stored produce. But, the overuse of organic synthetic pesticides has led to widespread resistance in insect and other arthropod pests, and also caused irreparable damage to the ecosystem. Moreover, synthetic insecticides are expensive for subsistence farmers and they may pose potential risks owing to the lack of adequate technical knowledge related to their safe use (Keita et al. 2000) . Therefore, development of economically feasible and socially acceptable alternative practices that may protect the ecosystem is one of the major objectives of pest management programme. Botanical insecticide, an alternative to synthetic insecticides and are biodegradable, often low mammalian toxicity and less hazardous to the environment. Recent search has focused on natural product alternatives for pest control in developing countries (Keita et al. 2001) .
The flora of Bangladesh includes several plant species having insecticidal properties. The plant Thevetia peruviana (Pers) Schum. (Family Apocynaceae), commonly known as Karabi (yellow oleander) is a large evergreen shrub grown in gardens and roadside as ornamental plant. Leaves of T. peruviana contain polyhydroxy-dimonoterpinoides and dimonoterpinoid apiosylglucosides (Abe et al. 1996) . Leaf and seed extracts are toxic against Tribolium castaneum (Parveen et al. 1997; Khan et al. 1998; Khatun et al. 1999) .
Much research has not been conducted so far to evaluate the toxic effects of T. peruviana leaf, stem and root extracts against C. maculatus. The present study was made to assess the toxic effect of T. peruviana leaf, stem and root extracted in four different solvents against adults of C. maculatus. Callosobruchus maculatus F. was reared in the laboratory under controlled condition, to get the insects of uniform age. They were reared in Petri dish (15cm diam) and black gram, Phaseolus mungo L. seeds were used as food.
MATERIALS AND METHODS

The
The pant parts such as leaves, stems and roots were collected and dried in an oven (40°C) and made into fine dust using a hand-grinding machine. The dusts were extracted in petroleum spirit, ethyl acetate, acetone and methanol separately by Soxhlet's apparatus. The extracts were dried in a vacuum rotary evaporator at 40°C under reduced pressure. The crude extracts were collected and stored in a refrigerator.
Four different doses i. e., 0.01875, 0.03750, 0.07500 and 0.15000g for petroleum spirit and ethyl acetate; 0.025, 0.050, 0.10 and 0.20g for acetone and methanol extract were weighted by an electronic balance and dissolved in requisite amount of respective solvents. The doses were transferred to µg/cm 2 by measuring the dry weight of extracted materials and divided by the surface area of Petri dish (9 cm diam). The test insects were exposed to the residual film technique. Extract was dispersed into each Petri dish for each dose. After evaporating the solvent from the Petri dish, 30 same aged (0-24h old) adult male and females of C. maculatus were released into each Petri dish. Control batch for males and females was maintained with respective solvent only. The experiments were replicated thrice. Mortality was recorded after 24, 48 and 72 hours exposure. The recorded mortality was subjected to probit analysis according to Finney (1947) and Busvine (1971) . The experiments were conducted at 30±1°C and 70% relative humidity.
RESULTS AND DISCUSSION
The LD 50 -values, 95% confidence limits, regression equations and χ Tables 1,  2 and 3. The mortality was dose dependent. χ 2 -values showed no significant heterogeneity among exposure time, dose and mortality. The time 72 hours exposure exhibited lower LD 50 -values than 24 and 48 hours. It was observed that the extracts of leaf, stem and root in petroleum spirit gave highest mortality in comparison with other solvents. Root extract offered highest mortality than that of leaf and stem. It was highest in solvent petroleum spirit after 72 hours exposure, where LD 50 -value (317.6658µg/cm 2 ) was lowest. Males showed highest mortality in all treatments than that of females.
-values have shown in
The results of the present study showed that extracts of T. peruviana possessed toxic effect against C. maculatus adults. No published information regarding T. peruviana leaf, stem and root extracts was found to compare the present result. However, Khan et al. (1998) showed, ethyl acetate extract of seed of T. peruviana was toxic to Tribolium castaneum adults which was followed by the extract prepared in petroleum spirit, acetone and methanol. The leaf extract of T. peruviana showed insecticidal effect against three strains of T. castaneum (CR1, CTC12 and FSS2) and their toxicity was in order: ethyl acetate>acetone>methanol>petroleum spirit (Khatun et al. 1999) . Seed extracts of Thevetia neriifolia were toxic to the adult CTC12, a strain of T. castaneum (Parveen et al. 1997) . Petroleum spirit, ethyl acetate, acetone and methanol extracted leaf, stem and root extracts of Dhutura (Datura metel), Akanda (Calotropis procera), Dhol kalmi (Ipomoea maxima), Custard apple (Annona squamosa) and Kamini (Murraya paniculata) were toxic against C. maculatus adults (Mollah and Islam 2001 , 2003a , 2003b , 2005 . Hundred per cent adult mortality of C. maculatus caused at the dose 1.2µl/l to 2.25µl/l of Ocimum basilicum, 1.62µl/l to 2.5µl/l of Cymbopogon nardus and 0.67µl/l to 1.25µl/l of C. schoenanthus (Ketoh et al. 2002) . Two fractions of Anethum sowa produced 100% adult mortality of C. maculatus at the dose 3.0µl/l and fraction III was 100% ovicidal at 7.0 µl/l (Tripathi et al. 2001) 
